Radioisotopic studies concerning the efficacy of standard washing procedures for the cleansing of hair before zinc analysis1 ' Samples are easily collected, are stable, and the trace element levels are much more concentrated than in blood or urine. However, hair is hygroscopic and the absorption of water is very rapid, thus enabling liquids (sweat, shampoos, and dyes) including ions of trace element pollutants to enter the hair (1, 2) . In addition, hair also behaves to some extent as an ion exchanger (3, 4) . Thus the trace element composition of hair is determined by the entry of substances endogenously from the bloodstream and from the external surface of the hair. The uptake of elements by hair has been extensively studied (3) (4) (5) (6) (7) (8) 2) Triton X-l00 in water (8, 9); 3) 1% sodium lauryl sulfate in water (9, 10); 4) 1% disodium EDTA in water (7, 9); 5) 0. 05% (v/v) nitric acid (4, 14) .
For extraction, hair was finely cut (1 to 2 mm), washed twice with redistilled acetone, and dried at 100#{176}C. Samples (100 mg) were shaken for specified periods in stoppered tubes with 5.0 ml of a particular washing solution.
After each shake, tubes were centrifuged, and 4.0 ml of the wash solution was withdrawn and filtered before being used for counting radioactivity. Aliquots (4.0 ml) ofthe appropriate wash solution were then added to each tube and the procedure was repeated several times
The hair was finally washed three times with water and dried at 100#{176}C. Samples of hair were weighed for counting radioactivity and for estimation oftotal zinc by flame atomic absorption spectroscopy.
Analytical methods
All hair samples were dried overnight at 100#{176}C. Samples (50 to 100 mg) were weighed into 125 mm x 12.5 mm Pyrex test tubes, ten drops nitric acid, three drops perchloric acid and one drop sulphuric acid added, and digested in a controlled temperature aluminum digestion block to a maximum temperature of 300#{176}C until the digests were clear. Digests were diluted to a suitable volume and the trace elements determined by flame atomic absorption spectrophotometry using a Perkin Elmer Model 500 Atomic Absorption Spectrophotometer.
Instrumental parameters used were those recommended by the manufacturer of the instrument. Solutions used in washing and adsorption experiments were diluted where necessary and aspirated directly into the flame.
Radioactive 65Zn was counted using a Nuclear Chicago Gamma
Counter.
All glassware was soaked in 50% nitric acid, rinsed several times with glass distilled water, and finally with deionized water. All reagents were of analytical grade and water was glass distilled and deionized.
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Uptake ofzinc by hair
Previous workers (4, 1 1, 14) have studied the effect of pH on the adsorption of zinc by hair. The pH used ranged from 3.5 to 4.5 (4), 6 to 10.5 (1 1) and 5.0 (14) . Toriba and Jackson (I 1) concluded that maximum adsorption took place at a pH near neutrality, which was also noted to be the pH ofthe many soap solutions and shampoos.
On the other hand McKenzie (8) 
Results
Uptake of zinc by human hair
Uptake of zinc by a sample of hair from an aqueous solution of zinc is shown in Table   1 . After 90 mm, a maximum of2.49 g zinc! mg hair was taken up from a solution contaming more than 170 ig zinc/ml, which suggested saturation ofthe adsorptive capacity of hair at this level. In solutions containing between 8 and 50 ig zinc/ml over 90% of the zinc was adsorbed in 30 mm and the weakest solutions of zinc were rendered virtually zinc-free.
It must be noted that while the hair sample reported in Table  1 (Table  3) . and especially dilute nitric acid were found Very little exogenous zinc was extracted to remove endogenous 65Zn more actively by water or 1% Triton X-lOO after shaking than water or Triton X-lOO, as had been 
Hair as an indicator ofzinc status
The data presented herein, together with those ofother workers (6, 15) , must seriously
